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Supplementary table S1. A summary of the epidemiological information of the 11 1 

patients involved in this study. The “Viral gen” (viral generation) was inferred based on 2 

their exposure history. 3 
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Supplementary table S2. A summary of the sequencing statistics of the 11 viral isolates 6 

involved in the study, related to Figure 1. 7 
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Supplementary figure S1. A summary of the nucleotide mutations that lead to the S247R 10 

mutations observed in the 11 patient-derived isolates, related to Figure 1. The mutation 11 

frequencies were shown. Images were produced by IGV. 12 
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 14 

Supplementary figure S2. A summary of selected additional mutations in the S gene and 15 

the tri-nucleotide mutation, Related to Figure 1. Note that some of the mutations are in the 16 

form of minor alleles. Images were produced by IGV. 17 
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 18 

Supplementary figure S3. Phylogenetic analyses produced from GISAID using time (top) 19 

or number of mutations (bottom) as the branch length. Related to Figure 2. Note that all 20 

three major clusters described in the study are labeled accordingly. The major distinction 21 
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is that the ORF8-L84S clade is not monophyletic in our more computationally intensive 22 

and bootstrapping-supported approach. 23 
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Supplementary figure S4. The variations in viral titer among viral isolates are consistent 26 

in replicating experiments and different cell lines. (a) Time-series plots of the Ct values 27 

(corresponding to the multiplicative inverse of viral titer) of the SAR-CoV-2 ORF1b gene 28 

over the course of infection in Vero (replicating experiment). (b) Significant variations in 29 

viral titer were observed at each time point in Vero (biological replicate). (c) Time-series 30 

plots of the Ct values of the SAR-CoV-2 ORF1b for each of the 11 patient-derived viral 31 

isolates in Vero (biological replicate). (d) Time-series plots of the Ct values of the SAR-32 

CoV-2 ORF1b for each of the 11 patient-derived viral isolates in Vero (related to Fig. 3a 33 

and b). (e) Time-series plots of the Ct values of the SAR-CoV-2 ORF1b for each MOI-cell 34 

line combination (related to Fig. 3c-e). For all plots, each viral isolate was color-coded 35 

accordingly. At each timepoint, a p-value was calculated using the ANOVA method to 36 

compare the means of Ct values of different viral isolates. Pair-wise p-values were 37 

calculated using the t-test and adjusted p-values are shown. 38 
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 39 

Supplementary figure S5. The variations in viral titer and infection ratio among viral 40 

isolates are consistent in different cell lines. (a) Variations in viral titer (measured in Ct 41 
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values) and infection ratio are highly correlated. Correlation coefficients between viral 42 

titers or infection ratios in different cell lines at different timepoints were calculated 43 

(timepoints are denoted by the numbers in column and row names). Note that due to the 44 

saturating infection in Calu-3 cell line after 48 hours P.I., we did not include data points 45 

from 72 hours P.I.. The viral titers are generally negatively correlated with infection ratios 46 

because they were measured in Ct values, corresponding to the multiplicative inverse of 47 

viral titers. The correlation coefficients are color-coded according to the bottom legend and 48 

also visualized in ellipses, with the circularity inversely related to the correlation 49 

coefficient; only correlation coefficients with adjusted p-values < 0.05 were shown. (b-c) 50 

Time-series plots of the Ct values of the SAR-CoV-2 ORF1b for each of the 11 patient-51 

derived viral isolates in Calu-3 (b) and Huh-7 (c) cell line, related to Fig. 4a-d. (d-e) The 52 

time-series plot (d) and box plots (e) for selected viral isolates in 293T cell line. Note that 53 

except for ZJU-10 and ZJU-7, most viral isolates could not replicate in the 293T cell line. 54 

For all plots, each viral isolate was color-coded accordingly. At each timepoint, a p-value 55 

was calculated using the ANOVA method to compare the means of Ct values of different 56 
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viral isolates. Pair-wise p-values were calculated using the t-test and adjusted p-values are 57 

shown. 58 
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Supplementary figure S6. Infection ratios and total cell numbers of Calu-3 and Huh-7 60 

cells when infected by the 11 viral isolates. (a-b) The time-series plot of infection ratios in 61 

Calu-3 (a) and Huh-7 (b) cells when infected by the 11 viral isolates. (c-f) The time-series 62 

plot of total cell numbers (counted per field) in Calu-3 (c) and Huh-7 (d) cells when infected 63 

by the 11 viral isolates. The box plots of total cell numbers per image in Calu-3 (e) and 64 

Huh-7 (f) cells when infected by the 11 viral isolates. Note that the total cell number 65 

increases over time for controls in both cell lines. At each timepoint, a p-value was 66 

calculated using the ANOVA method to compare the means of Ct values of different viral 67 

isolates. Pair-wise p-values were calculated using the t-test and adjusted p-values are 68 

shown. 69 
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Supplementary figure S7. Mutational consequences of patient-derived SARS-CoV-2 71 

viral isolates. (a) Variation patterns in infection ratio of the 11 viral isolates were highly 72 

consistent in Vero, Calu-3, and Huh-7 cell lines. The correlation coefficients are color-73 

coded according to the bottom legend and also visualized in ellipses, with the circularity 74 

inversely related to the correlation coefficient; only correlation coefficients with adjusted 75 

p-values < 0.05 were shown. (b) Variations in viral titers correlated with the variations in 76 

patients’ clinical data. Regression functions and the normal ranges of each clinical variable 77 

(for women) are shown on each panel; units omitted for consistency. (c-f) The top (c), 78 

bottom (d), side (e), and close-up view (f) were provided. Note that the actual position of 79 

S247 was not determined in the original structure, hence a small red arc was in place to 80 

represent the flexible loop region in (c) and (d). The protein complex is trimeric, but only 81 

one of the three mutations were labeled. The 3D structure of the S protein was visualized 82 

and downloaded from https://www.rcsb.org/3d-view/6VSB/1. 83 



16 
 

 84 

Supplementary figure S8. The trinucleotide mutation (G28881A, G28882A, and 85 

G28883C) was identified in the GISAID dataset and is shared by a large cluster of viral 86 

isolates within the S-D614G group (European clade), related to Figure 1. 87 


